Electrophysiology of bacteria.
Bacteria secrete and harbor in their membranes a number of pore-forming proteins. Some of these are bona fide ion channels that may respond to changes in membrane tension, voltage, or pH. Others may be large translocons used for the secretion of folded or unfolded polypeptide substrates. Additionally, many secreted toxins insert into target cell membranes and form pores that either collapse membrane electrochemical gradients or provide conduits for the delivery of virulence factors. In all cases, electrophysiological approaches have yielded much progress in past decades in understanding the functional mechanisms of these pores. By monitoring the changes in current due to ion flow through the pores, these techniques are used as high-resolution tools to gather detailed information on the kinetic and permeation properties of these proteins, including those whose physiological role is not ion flux. This review highlights some of the electrophysiological studies that have advanced the field of transport by pore-forming proteins of bacterial origin.